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translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The displacement pickup characterized by having a means to set up the 
measuring force of a gauge head uniformly regardless of the variation rate of the 
aforementioned gauge head, in the displacement pickup which measures the 
configuration of a device under test etc. while giving the reaction force which was made 
to move a gauge head along the fi'ont face of a device under test where a gauge head is 
contacted to a device under test, and is proportional to the variation rate of a gauge 
head as measuring force. 

[Claim 2] The displacement pickup characterized by to have a means set up so that the 
measuring force to two or more shaft orientations proportional to the amount of 
displacement of the aforementioned gauge head may turn into the same measuring 
force in each shaft orientations in the displacement pickup which measures the 
configuration of a device under test etc. while giving the reaction force which was made 
to move a gauge head along the front face of a device under test where two or more 
gauge heads in which the displacement to shaft orientations is possible are contacted to 
a device under test, and is proportional to the variation rate of a gauge head as 
measuring force. 

[Claim 3] The displacement pickup of the claim 2 characterized by having a means to 
set up the measuring force of a gauge head uniformly regardless of the variation rate of 
the aforementioned gauge head while offsetting the set-up measuring force so that it 
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might become the same in each aforementioned shaft orientations. 



[Translation done.] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] ^ 

[Industrial Application] this invention relates to the displacement pickup which is 
appUed to a displacement pickup, especially is made to move a gauge head along the 
firont face of a device under test, and measures the configuration of a device under test 
etc. 
[0002] 

[Description of the Prior Art] When measuring the configuration of a work etc., the 
gauge head of a displacement pickup is contacted to a work, and a gauge head is moved 
along a work front face. And an operation transformer detects the variation rate of a 
gauge head, and the configuration of a work etc. is measured. Gtenerally as for the 
displacement pickup, the lever formxila detector and the parallel spring formula 
detector are known. 

[0003] As a lever formula detector is shown in drawing 7 , the probe 10 is supported by 
the supporting point 12 firee [ rocking ]. A gauge head 14 is formed at the nose of cam of 
a probe 10, and the iron core 16 is formed in the back end. The iron core 16 constitutes 
the operation transformer 19 with the coil 18. A coil 18 and the supporting point 12 are 
being fixed to **-SU 20, and **-SU 20 and the probe 10 are connected with the spring 22. 
Therefore, if it moves along with a work 24, since a probe 10 will rock a gauge head 14 
focusing on the supporting point 12 according to the surface irregularity of a work 24, 
the surface irregularity of a work 24 is detected by the operation transformer 19. 
[0004] As an parallel spring formula detector is shown in drawing 8 , a plate 30 is 
attached in the main part 26 of a detector through flat spring 28 and 28 and the probe 
32 is being fixed to the plate 30. The gauge head 34 is formed at the nose of cam of a 
probe 32. Moreover, the coil 38 of the operation transformer 36 is formed in the plate 30, 
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and the iron core 40 in a coil 38 is formed in the main part 26 of a detector. 
[0005] Therefore, if it moves along with a work 42, since a probe 32 wUl carry out the 
parallel displacement of the gauge head 34 according to the surface irregularity of a 
work 42, the surface irregularity of a work 42 is detected by the operation transformer 
36. In addition, as for the measuring force to the work 24 of the gauge head 14 of a lever 
formula detector, the reaction force of a spring 22 acts, and, as for the measuring force 
to the work 42 of the gauge head 34 of an parallel spring formula detector, the reaction 
force of flat spring 28 acts. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the reaction force of a spring 
22 or flat spring 28 is proportional to the variation rate of gauge heads 14 and 34 as 
shown in drawing 9 , as shown in drawing 9 , the measuring force F of gauge heads 14 
and 34 changes in proportion to the displacement X of 14 and 34. Therefore, the amount 
of deflections of the probe 10 of a lever formxila detector or the probe 32 of an parallel 
spring formula detector changes, and there is a problem that improvement in the 
accuracy of measurement cannot be aimed at. 

[0007] moreover, the direction of [ more than two-dimensional ] " since the reaction 
force meanses (flat spring etc.) which became independent for every shaft, such as the 
X-axis and a Y-axis, are used in the case of the displacement pickup which makes a 
variation rate possible every shaft — a unit - the reaction force per variation rate - 
things •* a bird clapper can be considered since the Actional force of the gauge head to a 
work differs from the amount of bending of a probe for every shaft by this - the 
direction of [ more than two-dimensional ] - when measuring a work with the 
displacement pickup which makes a variation rate possible, there is a problem that it 
must have the amount of amendments to a reaction force means for every shaft 
[0008] maintaining the measuring force of a gauge head uniformly, even if this 
invention was made in view of such a situation and a gauge head displaces - the 
improvement in the accuracy of measurement it can plan " and the direction of [ more 
than two-dimensional ] - even when measuring a work with the displacement pickup 
which makes a variation rate possible, it aims at offering the displacement pickup only 
by setting up the amount of amendments to the reaction force means for one shaft which 
can amend other shafts 
[0009] 

[Means for Solving the Problem] this invention is characterized by having a means to 
set up the measuring force of a gauge head uniformly regardless of the variation rate of 
the aforementioned gauge head in the displacement pickup which measures the 
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configuration of a device under test etc., giving the reaction force which was made to 
move a gauge head along the firont face of a device under test where a gauge head is 
contacted to a device under test, and is proportional to the variation rate of a gauge 
head as measuring force, in order to attain the aforementioned purpose. 
[00 10] Moreover, this invention moves a gauge head along the front face of a device 
under test, where the gauge head in which the displacement to two or more shaft 
orientations is possible is contacted to a device under test, in order to attain the 
aforementioned purpose. In the displacement pickup which measures the configuration 
of a device under test etc., measuring force to two or more shafb orientations 
proportional to the amount of displacement of the aforementioned gauge head is 
characterized by having a means to set up so that it may become the same measuring 
force in each shaft orientations, giving the reaction force proportional to the variation 
rate of a gauge head as measuring force. 
[0011] 

[Function] According to this invention, where the gauge head of a displacement pickup 
is contacted to a device under test, the gauge head was moved along the firont face of a 
device under test, and when the configuration of a device under test etc. was measured 
giving the reaction force proportional to the variation rate of a gauge head as measuring 
force, it had a means to set up the measuring force of a gauge head uniformly regardless 
of the variation rate of a gauge head. Therefore, even when the variation rate of a gauge 
head changes, the amount of deflections of the probe which connects a gauge head with 
a displacement pickup can be maintained uniformly. 

[0012] Moreover, according to this invention, where the gauge head in which the 
displacement to two or more shaft orientations of a displacement pickup is possible is 
contacted to a device under test, a gauge head is moved along the firont face of a device 
under test. When the configuration of a device under test etc. was measured giving the 
reaction force proportional to the variation rate of a gauge head as measuring force, the 
measuring force to two or more shaft orientations proportional to the amount of 
displacement of a gauge head was equipped with a means to set up so that it may 
become the same measuring force in each shaft orientations, therefore, the direction of 
[ more than two-dimensional ] - even when measuring a work with the displacement 
pickup which makes a variation rate possible, amendment of other shafts can be 
enabled only by setting up the amount of amendments to the reaction force means for 
one shaft 

[0013] Furthermore, while offsetting the set-up measuring force so that it might become 
the same in each shaft orientations, it had a means to set up the measuring force of a 
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gauge head uniformly regardless of the variation rate of a gauge head. Therefore, the 
case where the measuring force to two or more shaft orientations proportional to the 
amount of displacement of a gauge head sets up so that it may become the same 
measuring force in each shaft orientations, and the case where the measuring force of a 
gauge head is uniformly set up regardless of the variation rate of a gauge head can be 
chosen arbitrarily. 
[0014] 

[Example] It explains in full detail about the displacement pickup applied to this 
invention according to an accompanying drawing below. Drawing 1 is the general 
drawing of the 1st example of a displacement pickup, and as shown in this drawing, the 
lever formula displacement pickup 50 of the 1st example is equipped with the base 52. 
The supporting point 56 is formed in the base 52 through the support 54. The 
abbreviation center section of the beam 58 is supported by the supporting point 56 free 
[ rotation ]. The spring 60 is arranged on the left-hand side of the supporting point 56, 
and the spring 60 is connected with a beam 58 and the base 52. Therefore, a beam 58 is 
horizontally held with the supporting point 56 and a spring 60. 

[0015] Moreover, coil 62A of the operation transformer 62 is prepared in the base 52 on 
the right-hand side of the supporting point 56. In coil 62A, the iron core 64 is arranged 
free [ movement in the vertical direction ], and the iron core 64 is being fixed in the 
direction which intersects a beam 58. Therefore, if a beam 58 rocks focusing on the 
supporting point 56, an iron core 64 will move in the vertical direction in the inside of 
coil62A. 

[0016] Main part 66A of a voice coil motor 66 is prepared in the right end section of the 
base 52. main part 66A of a voice coil motor 66 is shown in drawing 2 - as - a center 
section - the south pole - a cylinder top - formation - now, it is and N pole is formed in 
the circumference of the south pole tubed Therefore, circular-sulcus 66B is formed very 
between the south pole and N. Barrel 66C is arranged at circular-sulcus 66B, and barrel 
66C is being fixed to the back end section of a beam 58. Thereby, like an iron core 64, 
barrel 66C will move in the vertical direction in the inside of circular-sulcus 66B, if a 
beam 58 rocks focusing on the supporting point 56. 

[0017] Coil 66D is laid under the barrel 66C, and coil 66D is electrically connected to the 
current repeater 68. The current repeater 68 is electrically connected to coil 62A of the 
operation transformer 62 through amplifier 70. Moreover, the gauge head 74 is formed 
at the nose of cam of a beam 58, and a gauge head 74 is contacted by the work 76 by 
predetermined measuring force at the time of measurement. 

[0018] And if a beam 58 rocks focusing on the supporting point 56 at the time of 
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measurement, the operation transformer 62 will detect the variation rate to the vertical 
direction of an iron core 64. The detected displacement signal is inputted into a current 
repeater 68 through amplifier 70. A current repeater 68 passes the current 
corresponding to the inputted displacement signal to coil 66D. Thereby, a voice coil 
motor 66 operates and the force which offsets the reaction force of the spring 60 
produced in rocking of a beam 58 is energized to barrel 66C. Therefore, the measuring 
force of a gauge head 74 is maintained uniformly. 

[0019] An operation of the 1st example of the displacement pickup concerning the 
constituted this invention is explained like the above. First, a work 76 is contacted by 
the predetermined measuring force F in a gauge head 74, and a gauge head 74 is moved 
along the front face of a work 76, In this case, displacement of a gauge head 74 produces 
the reaction force proportional to the amount of displacement of a gauge head 74 for a 
spring 60. Therefore, as shown in drawing 3 (A), measuring force F changes in 
proportion to the variation rate of a gauge head 74. 

[0020] Since a beam 58 will rock focusing on the supporting point 56 if a gauge head 74 
displaces, the operation transformer 62 detects the variation rate to the vertical 
direction of an iron core 64. The detected displacement signal is inputted into a current 
repeater 68 through amplifier 70. A current repeater 68 passes the current 
corresponding to the inputted displacement signal to coil 66D- Thereby, a voice coil 
motor 66 operates, and as shown iii drawing 3 (B), the force which offsets the reaction 
force of the spring 60 produced in rocking of a beam 58 is energized to barrel 66C. 
Therefore, as shown in drawing 3 (C), the measuring force of a gauge head 74 is 
maintained by zero. 

[0021] In this case, if fixed measuring force is beforehand impressed to the voice coil 
motor 66, as shown in drawing 3 (D), a work 76 can be contacted in a gauge head 74 by 
fixed measuring force F' regardless of the variation rate of a gauge head 74. Although 
the 1st example of the above explained the lever formula detector 50, as shown not only 
in this but in drawing 4 , it is applicable also to the parallel spring formula detector 80. 
[0022] Hereafter, based on drawing 4 > the detail of the parallel spring formula detector 
80 is explained. In addition, the same sign is attached about the same similar member 
as the 1st example, and explanation is omitted. The mobile 86 is attached in the main 
part 82 of a detector of the parallel spring formula detector 80 through flat spring 84 
and 84 Barrel 88A of a voice coil motor 88 is supported in the shape of a cantilever by 
the upper-limit section of a mobile 86. Coil 88B is laid under the barrel 88A. Coil 88B is 
electrically connected to coil 90A of the operation transformer 90 later mentioned 
through amplifier 70 and the current exchanger 68. 
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[0023] Barrel 88A is inserted in circular-sulcus 88C, and circular- sulcus 88C is formed 
in main part 88D of a voice coil motor 88. And main part 88D is being fixed to the soffit 
section of the main part 82 of a detector. Iron core 90B of the operation transformer 90 is 
being fixed to the soffit section of main part 88D. Iron core BOB is inserted in coil 90A of 
the operation transformer 90 mentioned above. 

[0024] Moreover, the gauge head 96 is formed iii the soffit section of a mobile 86 through 
the probe 94. And where a work 98 is contacted by predetermined measuring force, if it 
moves in the vertical direction along with a work 98, a mobile 86 will carry out the 
parallel displacement of the gauge head 96 according to the surface irregularity of a 
work 98 through a gauge head 96. Therefore, if a mobile 86 carries out a parallel 
displacement according to the surface irregularity of a work 98 through a gauge head 96 
at the time of measurement, the operation transformer 90 will detect the variation rate 
to the horizontal direction of iron core 90B. The detected displacement signal is inputted 
into a current repeater 68 through amplifier 70. A current repeater 68 passes the 
current corresponding to the inputted displacement signal to coil 88B. Thereby, a voice 
coil motor 88 operates and the flat spring 84 produced in the parallel displacement of a 
mobile 86 and the force of 84 which offsets reaction force are energized to a mobile 86 
through barrel 88A. Therefore, the measuring force of a gauge head 96 is maintained 
uniformly. 

[0025] Although the above 1st and the 2nd example explained the detector of one shaft, 
it is applicable not only to this but the detector more than biaxial. Hereafter, when [ of 
the X-axis, a Y-axis, and the Z-axis ] measuring a work 3 shaft orientation with the 
displacement pickup in which a variation rate is possible, the reaction force means 
which became [ flat spring ] independent, respectively is prepared in the X-axis, a Y-axis, 
and the Z-axis. And the measuring force of each shaft [ in / the position of Xmm / in the 
variation rate of the gauge head of the X-axis, a Y-axis, and Z shaft orientations ] is set 
to lOg, 20g, and 30g (refer to drawing 5 ). In this case, the drive to the voice coil motor of 
each shaft is adjusted so that the offset force (5g, 15g, and 25g) may arise, respectively 
in 3 shaft orientations [ in / the position of Xmm / in the variation rate of a gauge head ]. 
[0026] Thereby, the variation rate of a gauge head obtains the straight line LI which 
can set the measuring force of three shafts in the position of Xmm as the constant value 
of 5g. Therefore, if the amount of the 1st amendment to any 1 shaft in the X-axis, a 
Y-axis, or the Z-axis is set up, the amount of the 1st amendment set up like [ the other 
X-axes and a Y-axis ] the Z-axis can be used. Moreover, the new amount of the 2nd 
amendment (namely, straight line L2 firom which the ofEset force in the position of the 
variation rate Xmm of a gauge head is set to -5g in 3 shaft orientations) firom which the 
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measuring force of a gauge head becomes zero is applied to the straight line LI for 
which it asked by drawing 5 . Furthermore, irrespective of the variation rate of a gauge 
head, it sets up so that 15g of fixed measuring force may always act on a gauge head. 
Therefore, as shown in the straight line L3 of drawing 6 , at the time of measurement, 
15g of fixed measuring force always acts on a gauge head. 

[0027] thus, in proportion to the variation rate of the gauge head of 3 shaft orientations, 
the same measuring force produces this invention in the amount of the 1st amendment 
" as an amendment things are made and measuring force always does not act on a 
gauge head irrespective of the variation rate of a gauge head in the amount of the 2nd 
amendment -- as - an amendment - things are made Furthermore, it can set up so that 
fixed measuring force may always act on the gauge head at the time of measurement in 
the amount of the 3rd amendment, the [ therefore, / the case where make only the 
amount of the 1st amendment apply and it measures, and / the 1st or ] - the case where 
make the amount of 3 amendments apply and it measures can be chosen arbitrarily 
[0028] 

[Effect of the Invention] Since it had a means to set up the measuring force of a gauge 
head uniformly regardless of the variation rate of a gauge head according to the 
displacement pickup concerning this invention as explained above, even when the 
variation rate of a gauge head changes, the amount of deflections of the probe which 
connects a gauge head with a displacement pickup can be maintained uniformly. 
Therefore, improvement in the accuracy of measurement can be aimed at. 
[0029] Moreover, according to the displacement pickup concerning this invention, the 
measuring force to two or more shaft orientations proportional to the amount of 
displacement of a gauge head was equipped with a means to set up so that it may 
become the same measuring force in each shaft orientations, therefore, the direction of 
[ more than two-dimensional ] even when measuring a work with the displacement 
pickup which makes a variation rate possible, amendment of other shafts can be 
enabled only by setting up the amount of amendments to the reaction force means for 
one shaft 

[0030] Furthermore, while ofGsetting the set-up measuring force so that it might become 
the same in each shaft orientations, it had a means to set up the measuring force of a 
gauge head uniformly regardless of the variation rate of a gauge head. Therefore, the 
case where the measuring force to two or more shaft orientations proportional to the 
amount of displacement of a gauge head sets up so that it may become the same 
measuring force in each shaft orientations, and the case where the measuring force of a 
gauge head is uniformly set up regardless of the variation rate of a gauge head can be 
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chosen arbitrarily. 
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(57)Abstract: 

PURPOSE: To improve the measurement accuracy of 
the title detector by controlling the measuring force of a 
probe to a fixed level. 

CONSTITUTION: A probe 74 is brought into contact with 
a work 76 with a prescribed measuring force F and 
moved along the surface of the work 76. When the probe 
74 is displaced due to the uneven surface of the work 
76, a beam 58 oscillates to both sides of a fulcrum 56 
and an differential transformer 62 detects the vertical 
displacement of an iron core 64. The detected 
displacement signal is inputted to a current converter 68 
through an amplifier 70 and the electric current 
corresponding to the displacement is made to flow to a 
coil 66D. As a result, a voice coil motor 66 is actuated 

and gives a force which offsets the reaction force of a spring 60 caused by the oscillation to a 
cylindrical body 66 so as to maintain the measuring force of the probe 74 at a fixed level. At 
the time of applying this to a detector which can be displaced in three axial directions, X, Y, 
and Z, the offsetting force of the motor 66 is adjusted. Then the measuring forces on the three 
axes can be maintained at the same level by performing the correction on one axis only. 
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